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$X$ $\mathbb{C}^{n}$ $O$ $f$ $X$ $f=0$












$\frac{\partial f}{\partial x_{n}}$ $W_{f},\hat{W}_{f}$
$\partial$x
$\ovalbox{\tt\small REJECT}$
Grothendieck local duality pairing,








$\mathcal{D}_{X}$ stalk $\mathcal{D}_{X,O}$ $’\kappa_{[O]}^{n}(\Omega_{X}^{n})$ $\mathcal{D}_{X,O^{-}}$
$k$ $\omega$ $m\dot{u}$hilate $k$
$\mathcal{D}_{X,O}$ $Ann_{D_{X,O}}^{(k)}(\omega)$






















$P,$ $Q$ $[P, Q]=PQ-QP$
([6, 9]) $R$ $k$
(i) $g\in \mathcal{J}$ $[R, g]\in \mathcal{L}_{D_{X,O}}^{(k-1)}(\omega)$
(ii) $h\in \mathcal{O}_{X,O}$ $\omega(R+h)=0$
: $(ii)arrow(i)$ $(i)arrow(ii)$
$[R,g]\in \mathcal{L}_{D_{X,O}}^{(k-1)}(\omega)$ , $\forall_{g\in \mathcal{J}}$
$\omega[R, g]=\omega(Rg)-\omega(gR)$ $g\in \mathcal{J}$ $(\omega g)R=0$
$\omega[R, g]=\omega Rg$ $[R, g]\in \mathcal{L}_{D_{X},\text{ }}^{(k-1)}(\omega)$
$\omega R$ $g\in \mathcal{J}$ $(\omega R)g=0$ $W_{f}$ $\omega R\in W_{f}$








$O$ $\mathbb{Q}\{x, y\}$ $f(x, y)\in$
$\mathbb{Q}\{x, y\}$ ( $f$
$)$ . $f$ $\mathbb{Q}\{x, y\}$ $J$ $\mathbb{Q}\{x, y\}$
([9], [10])
$\hat{W}_{f}=W_{f}$
$\mathbb{Q}\{x, y\}$/ $x^{i}\dot{\nu},$ $(i,j)\in K_{J}$ :
$\mathbb{Q}\{x, y\}/J\cong Span_{\mathbb{Q}}\{x^{i}y^{j}, (i,j)\in K_{j}\}$.
$K_{J}$
$P_{J}$
$P_{J}=Spm_{\mathbb{Q}}\{x^{i}\dot{\oint}, (i,j)\in K_{J}\}$ .
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12
$d \frac{\partial}{\partial x}+e\frac{\partial}{\partial y}+h$ ,
$a \frac{\partial^{2}}{\partial x^{2}}+b\frac{\partial^{2}}{\partial x\partial y}+c\frac{\partial^{2}}{\partial y^{2}}+d\frac{\partial}{\partial x}+e\frac{\partial}{\partial y}+h$
$a,$ $b,$ $c,$ $d,$ $e,$ $h$ $P_{J}$ ( $P_{J}$




: $f(x, y)$ , $\mathbb{Q}$
: $B^{(0)},$ $B^{(1)},$ $B^{(2)}$
Step $0$ :
$\bullet$ $B^{(0)}=$ $J$ ( ) ,
$B^{(1)}=[],$ $B^{(2)}=[]$
$\bullet$ $K_{A}=[],$ $K_{B}=[],$ $K_{C}=[],$ $K_{D}=K_{J},$ $K_{E}=K_{J}$
Step 1 :1 amuhilators
$\bullet$ $e \frac{\partial}{\partial y}+h$ amuihilators
$e\in P_{J}$ $e \frac{\partial^{2}f}{\partial x\partial y},$ $e_{\partial y^{2}}^{\lrcorner\partial^{2}}\in J$
( ) $e$ $\omega(e\frac{\partial}{\partial y}+h)=0$
$h\in J_{P}$ $e \frac{\partial}{\partial y}+h$ $B^{(1)}$
$e$ ( ) $I$ # $K_{E}$ $K_{E}-I$
$\bullet$ $d \frac{\partial}{\partial x}+h$ annihilators
$d\in P_{J}$ $d_{\partial}^{\partial}arrow_{x}^{2},$ $d \frac{\partial^{2}f}{\partial x\partial y}\in J$
( ) $d$ $\omega(d\frac{\partial}{\partial x}+h)=0$
$h\in J_{P}$ $d \frac{\partial}{\partial x}+h$ $B^{(1)}$
$d$ ( ) $I$ $K_{D}$ $K_{D}-I$
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$\bullet$ $d \frac{\partial}{\partial x}+e\frac{\partial}{\partial y}+h$ annihilators
$d(x, y)= \sum_{(i,j)\in K_{D}}d_{i,j}x^{i}y^{j},$ $e(x, y)= \sum_{(i_{\dot{\theta}})\in K_{E}}e_{i,j}x^{i}y^{j}$
$d \frac{\partial^{2}f}{\partial x^{2}}+e\frac{\partial^{2}f}{\partial x\partial y}\in J,$ $d \frac{\partial^{2}f}{\partial x\partial y}+e\frac{\partial^{2}f}{\partial y^{2}}\in J$
$\omega(d\frac{\partial}{\partial x}+e\frac{\partial}{\partial y}+h)=0$
$h\in J_{P}$ $B^{(1)}$ $d$
( ) $I$ # $K_{D}$ $K_{D}-I$
Step 2 :2 annihilators
$K_{A},$ $K_{B},$ $K_{C}$ $K_{A}=K_{D},$ $K_{B}=K_{D}\cap K_{E},$ $K_{C}=K_{E}$ 2
$R$
$R=a \frac{\partial^{2}}{\partial x^{2}}+b\frac{\partial^{2}}{\partial x\partial y}+c\frac{\partial^{2}}{\partial y^{2}}+d\frac{\partial}{\partial x}+e\frac{\partial}{\partial y}$
$a= \sum_{(i,j)\in K_{A}}a_{i,j^{X^{i}\mathscr{S}}},$ $b= \sum_{(i,j)\in K_{B}}b_{i,j}x^{i}\dot{\oint},$ $c= \sum_{(i,j)\in K_{C}}c_{\dot{\eta}j}x^{i}y^{;}$
,
$d= \sum_{(i,j)\in K_{D}}d_{i,j}x^{i}\dot{\phi},$ $e= \sum_{(i,j)\in K_{E}}e_{i,j}x^{i}y^{j}$
,
$[R,\partial\partial_{x}],$ $[R,\partial\overline{\partial}y]$ $\frac{\partial}{\partial x},$ $\frac{\partial}{\theta y}$
$J$ normal form Nf $([R, \partial\partial fx])$ , Nf $([R,\partial\partial 1])y$
Nf $([R, \frac{\partial f}{\partial x}])\in Span_{\mathbb{Q}}(B^{(0)}\cup B^{(1)})$ , Nf$([R, \frac{\partial f}{\partial y}])\in Span_{\mathbb{Q}}(B^{(0)}\cup B^{(1)})$
$R$ $R$ $\omega(R+h)=0$
$h\in J_{P}$ $R+h$ $B^{(2)}$
$(n=2,$ $k=0,1,2$ $)$




$e \frac{\partial}{\partial y}+h$ 1 annihilators $e$ $P_{J}$
$e_{i,j}$
$e= \sum_{(i,j)\in K_{J}}e_{i,j^{X^{i}\dot{\oint}}}$
$W_{f}$ $e \frac{\partial^{2}f}{\partial x\partial y},$ $e \frac{\partial^{2}}{\theta y}\xi\in J$
2
$\mathfrak{W}$nihilators $R$




$\bullet$ algebraic locaJ cohomology membership
$\bullet$ algebraic local cohomology normal form
$\bullet$ $h$
















algebraic local cohomology $\omega$ annihilate
3
$\rceil$ annihilators
$e \frac{\partial}{\partial y}+h$ annihilators $e\in P_{J}$
$e \frac{\partial^{2}f}{\partial x\partial y}\in J,$ $e \frac{\partial^{2}f}{\partial y^{2}}\in J$
$\omega$ $W_{f}$
$\omega(e\frac{\partial^{2}f}{\partial x\partial y})=0,$ $\omega(e\frac{\partial^{2}f}{\partial y^{2}})=0$








$e$ $d \frac{\partial}{\partial x}+h$ annihilators $d$
$d \frac{\partial}{\partial x}+e\frac{\partial}{\partial y}+h$ annihilators $d,$ $e$
$R$ $R=d \frac{\partial}{\partial x}+e\frac{\partial}{\partial y}$
$[R, \frac{\partial f}{\partial x}]\in J,$ $[R, \frac{\partial f}{\partial y}]\in J$
$\omega$
$\omega[R, \frac{\partial f}{\partial x}]=0,$ $\omega[R, \frac{\partial f}{\partial y}]=0$
$d,$ $e$
$\omega(d\frac{\partial^{2}f}{\partial x^{2}}+e\frac{\partial^{2}f}{\partial x\partial y})=0,$ $\omega(d\frac{\partial^{2}f}{\partial x\partial y}+e\frac{\partial^{2}f}{\partial y^{2}})=0$
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$d,$ $e$
$d(x, y)= \sum_{(i,j)\in K_{D}}d_{i,j}x^{i}y^{j},$ $e(x,y)= \sum_{(i,j)\in K_{E}}e_{i,j}x^{i}\dot{\phi}$
$d_{i,j}$ , $e_{i,j}$
$\sum_{(i,j)\in K_{D}}d_{i,j}(\omega(\frac{\partial^{2}f}{\partial x^{2}})x^{i}\dot{\phi})+\sum_{(i,j)\in K_{E}}e_{i,j}(\omega(\frac{\partial^{2}f}{\partial x\partial y})x^{i}y’)=0$,
$\sum_{(i,j)\in K_{D}}d_{i,j}(\omega(\frac{\partial^{2}f}{\partial x\partial y})x^{i}\dot{\psi})+\sum_{(i,j)\in K_{E}}e_{i,j}(\omega(\frac{\partial^{2}f}{\partial y^{2}})x^{i}y^{j})=0$
algebraic local cohomology
$\phi\{_{2,0)}^{i,j)}=x^{i}y^{j}\phi_{(2,0)}$ , $(i,j)\in K_{D}$
$\phi\{_{1,1)}^{i,j)}=x^{i}y^{;}\phi_{(1,1)}$ , $(i,j)\in K_{E}$
$\phi_{(1,1)}^{(i,j)}=x^{i}\dot{\oint}\phi_{(1,1)}$ , $(i,j)\in K_{D}$






$K_{D},$ $K_{E}$ $d=0,$ $e\neq 0$ $d\neq 0,$ $e=0$
$d$ $I$ $K_{D}$ $K_{D}$ $I$
2 annihilators
1 annihilators algebraic local cohomology
2 annililator,
$P=a \frac{\partial^{2}}{\partial x^{2}}+b\frac{\partial^{2}}{\partial x\partial y}+c\frac{\partial^{2}}{\partial y^{2}}+d\frac{\partial}{\partial x}+e\frac{\partial}{\partial y}+h$
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$a,$ $b,$ $c,$ $d,$ $e$
$\omega$ 6 algebraic local
cohomology
$\chi_{(A,I)}^{(i,j)},$ $\chi\{_{A,II)}^{i,j)}$ , $(i,j)\in K_{A}$ ,
$\chi_{(B,I)}^{(i,j)},$ $\chi_{(B,II)}^{(i,j)}$ , $(i,j)\in K_{B}$ ,
$\chi_{(C,I)}^{(i,j)},$ $\chi_{(C,II)}^{(i,j)}$ , $(i,j)\in K_{C}$
( ). $a,$ $b,$ $c,$ $d,$ $e$ 2
annihilator
$\sum_{(i,j)\in K_{D}}d_{i,j}\phi_{(2,0)}^{(i,j)}+\sum_{(i,j)\in K_{E}}e_{i,j}\phi_{(1,1)}^{(i,j)}+\sum_{(i,j)\in K_{A}}\chi_{(A,I)}^{(i,j)}+\sum_{(i,j)\in K_{B}}\chi_{(B,I)}^{(i,j)}+\sum_{(i,j)\in K_{C}}\chi_{(C,I)}^{(i,j)}=0$
,







$a,$ $b,$ $c,$ $d,$ $e$




1 annihilators 2 annihilators
$h$
$\omega\in W_{f}$ annihilate $P=R+h$ $h$
1 $R$ $h$
$\omega(R+h)=0$ $\omega R$ $\omega h=-\omega R$ h $\in$ P
algebraic local cohomology $\omega R$ $W_{f}$
$\omega h=-\omega R$ $P_{J}$
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$W_{f}$ algebraic local cohomology
$\omega_{\lambda},$















$\omega\in W_{f}$ ( relative \v{C}ech cohomology )
$\omega=\sum_{(\ell,m)\in\Gamma}q_{\ell,m}[\frac{1}{x^{\ell}y^{m}}]$
$(i,j)\in K_{J}$ $\omega$ $x^{i}\dot{\phi}$ algebraic local cohomology










$x^{i}y^{j},$ $(i, j)\in K_{J}$
$\omega$
$h_{\lambda},$ $\lambda\in\Lambda$
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